280            CONSEQUENCES OF THE H.P. THEORY
on " The Present State of Radio-Activity," in which the following
words are particularly important:
" B/adium evolves for every gram weight a hundred calories of heat
per hour, and since in a year only one thousandth part changes, it
follows that the total energy evolved in the complete disintegration
of a gram of radium must be enormous. It is roughly about a million
times that given out by a similar weight of coal burning. If the thirty
milligrams of radium exhibited were all to disintegrate suddenly, the
effect produced would equal the explosion of about a hundredweight of
dynamite. Uranium in its complete disintegration produced radium>
and hence the amount of energy evolved must be as much greater than
in the case of radium as the whole is greater than the part. If we could
artificially accelerate the rate at which radium or uranium disinte-
grates, we should on the one hand have achieved transmutation of a
heavier element into lighter ones, and on the other hand have rendered                1
available for use a new supply of energy a million times more powerful
than any source at present known. The argument I have already
stated shows that if we succeed in artificially transmuting uranium
there is little doubt that the same means would be applicable to the
other elements. Hence the supply of energy would be inexhaustible.
But let us see what the old attempt of the alchemist involved. When
he was concerned with building up a heavy element like gold from a
lighter like silver, he was attempting a most profitless task. Frankly,
even if it could be done, it would be impossible for it to pay. The
energy absorbed would cost far more than the value of the gold
produced. The energy of some hundreds of tons of coal would have to
be put into an ounce of silver to turn it into gold. Energy possesses &
market value no less than gold, as all who have to pay electricity bills
realise. So we may dismiss this case. But where he was attempting to
produce gold out of a heavier element like lead, the enterprise, if it
had succeeded at all, would have been successful beyond the dreams
of avarice. Not only would he have got the gold from lead, but also
a store of energy would have been released in the change of far more
intrinsic and commercial value than the gold. Not suspecting this,
perhaps it was providential for him that he failed, or he might have
realised the fate of the mythical chemist who discovered a new explo-
sive the secret of which never transpired because the chemist and his
laboratory disappearedsimultaneously with the discovery. Actually, the
alchemist in trying with his puny appliances to transmute lead into
gold was attempting a task no less hopeless than that of a man attempt-
ing to destroy a battleship with a percussion cap. Even if sufficiently
potent means are ever to hand to effect the transmutation of lead
into gold, it is important to bear in mind that tlie gold would be a
mere by-product, the energy rendered available would be the real
gold-mine."